Caring for the elderly is an extremely lonely and frustrating vigil. The care giver has the responsibility of caring for an elderly one to the myriad decisions on different topics such as diabetes care or cancer treatment. Care givers with low levels of health literacy have less health knowledge, worse management of chronic disease and lower use of preventive services. This study was conducted to determine the prevalence of health literacy among elderly care givers and its impact on the frequency of elderly hospitalization and elderly health related quality of life (QOL). The study was carried out on 200 elderly patients and their corresponding care givers. Rapid Estimate of Adult Literacy in Medicine (REALM) and Newest Vital Sign (NVS) were used to assess caregivers' health literacy. Assessment of the elderly health related QOL was done by the use of short form-12 health survey (SF-12). The results were as followed, in elderly patients; 92 were males and 108 were females. The mean elderly age was 69.4 ± 8.8. The mean age of caregivers was 42.1 ± 12.9 years. The prevalence of inadequate health literacy among elderly caregivers was 75.0%. There were significant associations between care givers, health literacy and the frequency of elderly hospitalization (p = 0.001), duration of hospital stay (p = 0.009), and the elderly health related QOL (p = 0.001). The study concluded that inadequate health literacy is a problem among elderly care givers in Egypt. Healthcare professionals must be made aware of this problem, which is to provide simplified educational materials to elderly care givers to maximize elderly care.
Introduction
Health literacy has been defined as the ability to obtain, process, and understand basic information and services needed to make appropriate health decisions [1] . The elderly caregiver must be able to understand and use information in a meaningful way to be able to improve the elderly's health and nutrition [2] - [4] .
In 2004, the Institutes of Medicine, the Agency for Healthcare Research and Quality, and the American Medical Association all issued reports about health literacy, noting that up to 50% of adults lack the literacy skills needed to function adequately in a health care environment.
Inadequate health literacy has been associated with increased incidence of hospitalizations [4] - [6] . However, other researchers didn't find this association [7] [8] .
While health literacy has become a vibrant area of international research, Egypt has lagged behind and to date no data exist.
The aim of this study was to determine the prevalence of health literacy among elderly care givers and its impact on the frequency of elderly hospitalization and elderly health related quality of life (QOL).
Study Design
Cross sectional study.
Study Settings
The study was conducted at Geriatrics Medicine Department, Ain Shams University Hospitals, Egypt from June 2012 to June 2013. An informed oral consent was taken from each participant.
Methods
This study was conducted through two stages. Stage I, in which translation and retranslation of Rapid Estimate of Adult Literacy in Medicine (REALM) English version into Arabic version were done. Stage II, in which the prevalence of health literacy among elderly care givers was done, as well as the impact of care givers , health literacy on the frequency of elderly hospitalization and elderly health related QOL were done.
Stage I
Translation and retranslation of the 66 REALM medical terms into Arabic was done. The translation took into account both the dictionary definition and the commonality of usage in daily conversations. The REALM both the English and Arabic versions were tested with English speaking and Arabic speaking subjects. The Arabic version was identical to the English version. Test retest reliability data were collected from a sub sample of 20 participants.
Stage II
The study was carried out on 200 elderly patients and their corresponding care givers (200 care givers).
Caregivers Assessments
Two tools were used for care givers , health literacy assessment; REALM [9] and the Newest Vital Sign (NVS) [10] . These two tools have been widely used in the research settings [11] .
1) The REALM provides an estimate of the individual's reading and understanding ability. This instrument can be used in a clinical setting to identify subject with poor health literacy. It is a screening instrument of 66 routinely used lay medical terms. The words are arranged in three columns of 22 words each, on a standardized A4 sized paper, with the words enlarged and in black ink. The words are evenly spaced and presented in order of increasing difficulty.
There is no time limit for this test but most people with a normal level of literacy can complete the test in 2 -3 minutes.
The care giver was asked to read the words aloud and interpret its meaning. The score was one point for every word red and interpreted correctly and zero if the word was mispronounced or not interpreted correctly. This gives a raw score from a maximum possible score of 66. Score > 60 indicates that the individual will be able to read and understand most patients, prescribed materials (adequate health literacy) [9] .
2) The NVS is an accurate, objective, easy to administer, and well accepted measure that estimates health literacy. It requires only 3 minutes for administration, but achieves an estimate of functional health literacy by measuring numeric, mathematics, reading, and comprehension skills as well as abstract reasoning. It has high sensitivity in identifying those with inadequate health literacy [10] . The maximum possible score of NVS is 6, score ≥ 4 indicates adequate literacy.
In this study, Care giver was considered to have adequate health literacy if he/she has score of adequate literacy in both tests.
Elderly Patients Assessment
Comprehensive geriatric assessment was done for each elderly patient including demographics data, medical history taking, and assessment of health related QOL by the use of short form 12 health survey (SF-12) [12] . SF-12 [12] is a 12-item questionnaire that measures health related quality of life (QOL) across eight domains, which are both physically and emotionally based. For each domain, a score ranging from 0 (worst measured health) to 100 (best measured health) was calculated. SF-12 scales were further aggregated to produce physical component summary (PCS) and mental component summary (MCS) measurements of health status. The PCS and MCS were also scored using norm-based methods according to the participants' age and sex [13] .
Data Management and Statistical Analysis
Data was collected and analytical statistics were done using the 15th version of statistical package for social sciences (SPSS, Chicago, IL, USA). In stage I, correlation between the results of testing REALM and retesting it was done using spearman correlation coefficient. In stage II, categorical data were compared between groups by χ 2 test and continuous data were compared between groups using unpaired t test for normally distributed variables. The p-value was always set at 0.05.
Results
In stage I, test retest reliability data were collected from a sub sample of 20 participants. The participants were tested about 3.0 ± 2.6 days apart. the mean change in REALM Arabic version scores from the first to second evaluation was 0.9 ± 1.2 points, and correlation between the two evaluations was high (correlation coefficient = 0.92, p < 0.001).
In stage II, the study was carried out on 200 elderly patients and 200 care givers. In elderly patients; 92 were males and 108 were females. The mean age was 69.4 ± 8.8. 88.0% of them were illiterates. The mean duration of hospital stay was 7.9 ± 6.3 days. 54.5% of elderly were previously hospitalized more than 3 times. The most common causes of admission among elderly patients were chronic liver disease (34%), stroke (27%), uncontrolled hypertension (11.5%), and chronic obstructive pulmonary disease (11.0%) ( Table 1 ). The mean age of caregivers was 42.1 ± 12.9 years, and 89.5% were females ( Table 2 ). The prevalence of inadequate health literacy among elderly care givers was 75.0% (Table 3 ). There were significant associations between health literacy and care givers, age (p < 0.001), care givers , sex (p < 0.001), care givers, education level (p < 0.001), frequency of hospital admission of the elderly patients (p = 0.001), duration of hospital stay (p = 0.009), and the elderly health related QOL both physical component summary (PCS) (p = 0.001) and mental component summary (MCS) (p = 0.001) ( Table 4 ).
Discussion
Everyday in the Geriatrics Medicine Department, Ain Shams University Hospital, care givers are given written or verbal information about their patients' medical condition(s) and/or prevention of disease. To have appropriate decision regarding a patient's health care needs, a physician must know the average health literacy level of care givers [14] [15] .
There was no available data describing the problem of inadequate health literacy among elderly care givers in Egypt. The present study is the most recent of its kind to be carried out in Egypt, and it widens the evidence base for policy and practice initiatives. The present study provides a reliable estimate of health literacy, as multiple tools for assessment of health literacy were used. This study revealed that only 25.0% of the care givers have adequate health literacy while 75.0% have inadequate health literacy.
In United States, studies reported that 34% to 51% of American adults had low levels of health literacy [16] . Montalto and Spiegler [17] conducted a study at a rural community health center where 183 adult patients were invited to participate. They used the Short Test of Functional Health Literacy in Adults. Approximately 15% demonstrated inadequate health literacy.
Lindquist and colleagues used The Test for Functional Health Literacy and they demonstrated that 36% of caregivers hired privately or through an agency were found to have limited health literacy [18] . This study reported very high level of inadequate health literacy among care givers (75.0%); this could be due to the differences between Egypt and the other countries in culture and socioeconomic status. As well as, other studies used one tool in assessment of health literacy while this study used two reliable estimates of health literacy.
In agreement with previous studies [6] [19]- [22] , this study reported a significant association between health literacy and age (p < 0.001).
In the current study inadequate health literacy was significantly detected more among female care givers than male care givers (p < 0.001). This comes in adherence to Goggins et al. [23] who reported that female gender is independently associated with inadequate health literacy due to low educational status.
In this study, fewer years of formal education was associated with inadequate adult health literacy, a finding that is consistent with previous researches [20] [24]- [26] . Previous studies reported that when a person has advanced general literacy, their ability to obtain, understand and apply health care information can be adequate [19] [27].
Few studies have examined the relationship between health literacy and adverse health outcomes. It was detected that inadequate health literacy was associated with 29% to 52% higher hospitalization rates, even after adjustment for baseline socioeconomic status, health status, and health behaviors [21] [28] .
In this study there were significant associations between care givers , health literacy and frequency of hospital admission (p = 0.001), duration of elderly hospital stay (p = 0.009), and elderly health related QOL (both PCS and MCS) (p = 0.001). It has been suggested that inadequate health literacy may have a direct, negative effect on health [29] . It is well established that low health literacy can significantly limit the individual's ability to prevent and manage disease [6] [30]- [32] . Individuals with limited health literacy are less likely to participate in preventive measures, such as mammograms and immunization schemes [32] [33] . It has also been demonstrated that limited health literacy is associated with an increased frequency of poor management to chronic conditions such as diabetes and hypertension with high frequency of hospital admission [21] [34] . Similarly, these individuals are more likely to give medication incorrectly and leading to high frequency of elderly hospital visits and even hospitalization [21] [32] [34] .
One of the most important outcomes in health care interventions is health related QOL. Evidence about the relationship between health literacy and health related QOL is limited [35] . This study showed that health literacy was significantly affecting both physical as well as mental component summary of health related QOL (p = 0.001). These results come in adherence to Alireza and Nader study [36] .
With a trend worldwide towards personalized medicine, this theme should be extended to include tailor made personalized health care information [37] . If physicians determined care givers' level of health literacy, they may be able to tailor information and materials provided to the care givers to maximize elderly care and increase the likelihood of favorable clinical outcomes.
An investment in care givers health literacy will ultimately improve patient outcomes and safety. Being health literate enables care givers to make proper decisions, and to influence events [38] . The level of health literacy may be increased by education programs [39] .
Conclusion
The study concluded that inadequate health literacy is a problem among elderly care givers in Egypt. Healthcare professionals must be made aware of this problem, which is to provide simplified educational materials to elderly care givers to maximize elderly care. As well, heath education programs may be provided for elderly care givers.
